While there are various methods of generating Fourier kernels mentioned in the literature it is not so well recognized that Fourier kernels can be obtained as solutions of differential equations. In this note we define a class of Fourier kernels, which are solutions of a k fold Bessel equation.
INTRODUCTION
While there are various methods of generating Fourier kernels mentioned in the literature [1, 2, 3] , it is not so well recognized that Fourier kernels can be obtained as solutions of differential equations. In this note we generate Fourier kernels as solutions of ordinary differential equations and report some kernels which have not been reported in the literature before.
Consider the differential equation D2kf (-1)kf, 0 < x < (R).
(1.1) where D 2k d2k dx-' k 1,2,3,....
Note that if f(x) is a solution of this differential equation then u(x) f(Ax) satisfies D2ku (-A2)ku, 0 < x < (R).
(1.2) Now for suitable u(x) and v(x), defined over 0 < x < (R), we may write I (R) u(x)(D2kv(x))dx (u(x)v2k-l(x) ul(x)v2k-2(x) 0 +...+ uk-l(x)vk(x))l(R) + (-1)kI: uk(x)vk(x)dx (1.3) 0 where uk(x), denotes the k-th derivative of u(x). Equation ( 1.3) implies that if we disregard the contributions of the terms on the right hand side as x (R), the operator D 2k is symmetrical provided u(x) (and v(x) ), satisfies the following conditions:
(1) k of the constants u(0), u.l(0),...,u2k-l(0) are zero.
(2) The k constants uil(0), ul(0), uik(0) which are zero are such that no two il,i,...,ik add up to 2k-1.
It is interesting to note that these are exactly the conditions imposed on the constants by Guinand Similarly for other values of k.
2.
We now consider a more general equation satisfies the differential equation (2.1) above. The general solution of (2.1) is given by
Now we look for the solutions which satisfy the following conditions"
Conditions B
(1) Uv,k is bounded as x (R).
(BI)
We shall show that the function Uv, k(X), which is the general solution of the differential equation (2.1), will generate some interesting Fourier kernels for some particular values of k, provided U v, k(X) satisfies conditions B.
In our analysis below, we shall make use of the fact that if Uu, k(X) is a Fourier kernel then , Uv,k(S)Vv, k(1-s) 1, a+ir,-< r < (R),
where Uu,k(S denotes the Mellin transform of Uu,k(X), [4] . First we derive some known results as special cases of the function Uu, k(X ). This function is the Fourier kernel given by Nasim [3] . It is to be noted that this kernel once found is seen to be a Fourier kernel for -3 < v < 3.
Next we derive new and more complex Fourier kernels, using a similar procedure. Now set k 3, and in this case the general solution of the differential equation In order that tMs be bounded as x , we may again write the solution as U,4(x [AJy(x) + BY(x) + CK(x) + D(Jy(eir/4x) + iY(ei/4x)) + (Ju(e-i/4x)-Y(e-i/4x))] (3.4) Equating the cfficients of the terms x,x+2,x -y and x -+2 in the bracket eression in (3.4) to zero respectively, we obtn the following system: 
